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Abstract
Background: The objective of the paper is to compare population health in the United States (US) and Canada. 
Although the two countries are very similar in many ways, there are potentially important differences in the levels of 
social and economic inequality and the organization and financing of and access to health care in the two countries.
Methods: Data are from the Joint Canada/United States Survey of Health 2002/03. The Health Utilities Index Mark 3 
(HUI3) was used to measure overall health-related quality of life (HRQL). Mean HUI3 scores were compared, adjusting 
for major determinants of health, including body mass index, smoking, education, gender, race, and income. In 
addition, estimates of life expectancy were compared. Finally, mean HUI3 scores by age and gender and Canadian and 
US life tables were used to estimate health-adjusted life expectancy (HALE).
Results: Life expectancy in Canada is higher than in the US. For those < 40 years, there were no differences in HRQL 
between the US and Canada. For the 40+ group, HRQL appears to be higher in Canada. The results comparing the 
white-only population in both countries were very similar. For a 19-year-old, HALE was 52.0 years in Canada and 49.3 in 
the US.
Conclusions: The population of Canada appears to be substantially healthier than the US population with respect to 
life expectancy, HRQL, and HALE. Factors that account for the difference may include access to health care over the full 
life span (universal health insurance) and lower levels of social and economic inequality, especially among the elderly.
Background
Canada and the United States (US) share a common bor-
der and enjoy very similar standards of living. Training
standards for health care professionals are also very simi-
lar. Yet, the two societies differ in important ways. First,
Canada provides universal first-dollar (i.e., no co-pay)
health care insurance coverage for medical and hospital
services. In the US, access to health insurance is typically
based on employment, income (Medicaid), or age (Medi-
care), is not universal, and varies in coverage and co-pay
requirement. Second, health care expenditures have been
higher in the US than in Canada since the early 1970s [1-
3]. Third, the degree of social and economic inequality is
higher in the US [1,3,4].
Do these differences in the organization of health care
and inequality have implications for the health of the two
p o p u l a t i o n s ?  A  r e c e n t  h e a l t h  s u rv e y  (J o i n t  C a n a d a / U S
Health Survey, Statistics Canada, and National Center for
Health Statistics, JCUSH) provides data on health status
and health-related quality of life (HRQL) to address these
questions. The objectives of this paper are to compare
HRQL, life expectancy, and health-adjusted life expec-
tancy (HALE) [5-10] in the two countries. HALE pro-
vides a comprehensive comparison of population health
in the two countries, taking into account both mortality
and morbidity.
Methods
Health in the US and Canada are compared in three dif-
ferent ways. First, we compare mean HRQL scores by age.
I t  i s  w e l l - k n o w n  t h a t  h e a l t h  i s  a f f e c t e d  b y  m o r e  t h a n
health care [11-13]. Because the distribution of risk fac-
tors differs between the two countries, comparisons will
be based on results adjusted for standard risk factors and
determinants of health variables [11]: gender, race, educa-
tion, income, smoking status, and body mass index
(BMI). Further, given that the legacies of slavery and
racial discrimination in the US affect population health,
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comparisons of the white-only Canadian and US popula-
tions are included [14-17]. Second, we compare estimates
of life expectancy to take into account differing mortality
rates between the two countries. Finally, HALE estimates
provide a comprehensive comparison, taking into
account differences in both morbidity and mortality. To
put the results from the JCUSH into context, the demo-
graphic results reported in the JCUSH for the US and
Canada are compared to contemporary population health
surveys of the non-institutionalized population in each
country and comparisons of the prevalence of major
chronic conditions based on data from the JCUSH in the
two countries are provided descriptively.
Data Sources
The data are derived from the 2002/03 JCUSH, a tele-
phone-interview population health survey conducted
jointly by Statistics Canada and the US National Center
for Health Statistics [18-20]. All JCUSH interviews were
conducted by the regional offices of Statistics Canada.
The content of the JCUSH was developed using question-
naire items from the Canadian Community Health Sur-
vey and the US National Health Interview Survey. The
JCUSH is the first survey to provide fully comparable
data of health status, lifestyle, health care utilization, and
other determinants of health. Using stratified random
sampling and random digit-dialing procedures, the
JCUSH interviewed 3,505 Canadian and 5,183 American
non-institutionalized persons aged 18 and older. The data
accessed for the analyses reported here were taken from a
public-use data file designed to ensure the confidentiality
of subjects.
Measures
The Health Utilities Index Mark 3 (HUI3) was used to
measure HRQL. HUI3 is based on eight dimensions, or
attributes, of health status: vision, hearing, speech, ambu-
lation dexterity, emotion, cognition, and pain and dis-
comfort [21-24]. Each attribute has five or six levels,
ranging from normal to severely disabled. An individual's
health status at a time point is described by an eight-ele-
ment vector consisting of one level for each attribute.
Overall HUI3 scores derive from a multiplicative, multi-
attribute utility function based on preference scores from
a random sample of the Canadian population. Overall
HUI3 scores are on the conventional scale in which dead
= 0.00 and perfect health = 1.00.
There is extensive evidence on the construct validity of
HUI3 in assessing population health and the burden asso-
ciated with various chronic conditions. including
Alzheimer's disease, arthritis, cataracts, diabetes, stroke,
obesity, Parkinson's disease, and multiple sclerosis
[5,22,25-34]. Evidence of the ability of baseline HUI3
scores to predict subsequent mortality, controlling for
standard determinants of health, is found in Kaplan and
colleagues [35] and Wilkins [36], providing evidence of
the predictive validity of HUI3.
Differences of 0.03 or more in overall HUI3 scores are
regarded as clearly important [22,25,37]; differences as
small as 0.01 may be important, especially in the context
of population health [37]. The 0.03 guideline is based on
evidence from cross-sectional and longitudinal known-
groups comparisons and inspection of the HUI3 scoring
function. Changes of one level on any attribute in the
HUI3 system are regarded as clinically important and
imply, in general, a change of 0.03 or more in overall
HUI3 score. In population health studies, the decrement
i n  o v e r a l l  H U I 3  s c o r e s  a s s o c i a t e d  w i t h  m a j o r  c h r o n i c
conditions is, in general, ≥0.03 [23-29]. Using data from a
major Canadian population health survey, the National
Population Health Survey (NPHS), Trakas et al. [32]
report differences in overall HUI3 scores of 0.02 when
comparing the normal and overweight group (BMI 19.0 -
29.9) to the obese Class I group (BMI 30.0 - 34.9) and
Class I to obese Class II (BMI ≥ 35.0). McIntosh et al.
[38], using data from the 2000-2001 Canadian Commu-
nity Health Survey, report differences in mean HUI3
score for males by education of 0.02 comparing postsec-
ondary diploma to secondary graduation and 0.012 com-
paring university degree to postsecondary diploma. For
females, the corresponding differences are 0.021 and
0.026. Thus, in known-group comparisons in population
health survey data, important differences as small as 0.01
and 0.02 in mean HUI3 scores are observed.
Statistical analyses
W e  u s e d  m u l t i p l e  l i n e a r  r e g r e s s i o n  t o  c o m p u t e  t h e
adjusted HUI3 means for each age in both samples. Anal-
yses were weighted to reflect the sample design, and stan-
dard errors and significance tests were adjusted for
nonresponse and post-stratification [18] using SUDAAN
(Release 9.0.1; Research Triangle Institute, Research Tri-
angle Park, NC).
Computation of life expectancy and health-adjusted life 
expectancy in Canada and the United States
In addition to comparing HRQL and life expectancy in
the two countries, we estimated HALE to reflect differ-
ences in both mortality and morbidity more comprehen-
sively. The computation of HALE is based on the Sullivan
method that combines age-specific mortality rates and
age-specific utility scores to assess the HRQL of survival
in that age range [39].
Age-specific death rates for 2003 were obtained from
Canadian Vital Statistics [40,41] and the US National
Vital Statistics Report [42]. Average annual death rates for
five-year age groups were then computed for 13 age inter-
vals beginning at age 20 and ending with age 84 (i.e., 20-
24, 25-29,..., 80-84). Regarding the 14th and oldest possi-Feeny et al. Population Health Metrics 2010, 8:8
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ble age interval, it was assumed that all individuals alive at
age 85 died before age 95. It was also assumed that people
who died during an age interval expired at the mid-point
of the interval.
The average HUI3 score for each five-year age group
was obtained from the JCUSH. Owing to small numbers
of respondents over age 84, the average HUI3 score for
the 85-94 age group was set initially at 0.6 for both Can-
ada and the US. This value is roughly 0.1 below the aver-
age HUI3 score in the 80-84 age group. This assumption
is addressed subsequently.
Within each age interval, the health-adjusted life years
were computed by multiplying the average HUI3 score
for the age group by the number of years in the age inter-
val (five years for the 13 age intervals prior to age 85 and
10 years for the 85-94 age interval). The health-adjusted
life years were then summed to yield the cumulative
health-adjusted life years to the mid-point of each age
interval.
The assumption that the average HUI3 score in the 85-
94 age group is 0.6 was addressed via sensitivity analysis.
The average HUI3 score in the 85-94 age group was var-
ied by 0.1 unit from 0.1 through 0.7, the corresponding
Canadian and US health-adjusted life expectancies at age
19 were calculated, and the differences (Canada minus
US) were computed. The differences were 2.70, 2.74, 2.78,
2.82, 2.86, 2.90, and 2.94 years of health-adjusted life,
respectively. In other words, varying the assumed HUI3
score in the 84-94 age group over its range had minimal
impact (0.2 years, or about two months of health-
adjusted life) on the Canada-versus-US differences.
Of course, age-specific mortality rates and age-specific
mean HUI3 scores are measured with imprecision. The
most important limitation is the modest sample size of
the JCUSH used as the source for the mean HUI3 scores
for each age group. In order to assess the degree of preci-
sion in the estimates of HALE and to assess the impact of
the modest sample size of the JCUSH, we have assumed
that mortality rates are measured without error. (Evi-
dence on the degree of precision of Canadian mortality
rates is found in [43].) We have used the standard errors
for the age-specific mean HUI3 scores to assess the
degree of precision of the estimates of HALE for each
country and the statistical significance of differences in
the estimates of HALE.
Counterfactual estimates were then computed in order
to decompose the Canada-minus-US difference in
health-adjusted life expectancy at age 19. For the first
counterfactual, death rates from the US were used to
compute Canadian health-adjusted life expectancy
assuming US mortality. For the second counterfactual,
HUI3 score averages from the US were used to compute
Canadian health-adjusted life expectancy assuming US
morbidity.
The study was approved by the Institutional Review
Board of Portland State University.
Results
The overall response rates for Canada and the US were
65.5% and 50.2% [18,19]. Given that the JCUSH was con-
ducted using random digit dialing, invalid telephone
numbers created difficulties in the conduct of the survey
and in the computation of the response rate. Given the
small number of telephone companies in Canada, Statis-
tics Canada was able to validate telephone numbers for
working residential telephones selected for dialing in
Canada, while for the US sample, Statistics Canada was
unable to validate telephone numbers [18]. Using vali-
dated telephone numbers in Canada, an overall house-
hold response rate of 72% was obtained. One respondent
was selected for each of the responding households, with
an overall person-level response rate of 90.9%, yielding an
overall response rate of 65.5%.
For the US, because of the large number of unvalidated
telephone numbers, the response rate was calculated dif-
ferently. In the US sample, the resolution rate represents
the proportion of sample telephone numbers that could
be positively identified as residential or nonresidential;
the resolution rate was 80.4%. The majority of the unre-
solved telephone numbers reached persons or machines
that hung up before identifying themselves or rang with
no answer. The cooperation rate measures the proportion
of known households within which an interview was
completed; the cooperation rate was 62.4%. The overall
response rate is the product of the resolution and cooper-
ation rates, 50.2% [18].
Table 1 presents basic descriptive information on
JCUSH respondents. Although the two populations are
similar, obesity appears to be more prevalent in the US,
while the proportion with more than a high school-level
education is lower in Canada.
Table 2 compares the demographic characteristics of
the US and Canadian JCUSH surveys to contemporary
surveys of the non-institutionalized population in both
countries: the 2003 US Behavioral Risk Factor Surveil-
lance System Survey [44] and 2003 Canadian Community
Health Survey [45]. (Comparisons between the JCUSH
and census data are found in [27,46], and [47].) The age
distributions in the JCUSH surveys match the age distri-
butions in the contemporary population health surveys in
both countries. In both countries, those who were mar-
ried were overrepresented in the JCUSH, and those with
less than a high school education were underrepresented.
The prevalence of a number of chronic conditions in
the two countries based on results from the JCUSH is
reported in Table 3. The prevalence of a number of
chronic conditions appears to be higher in the US than in
Canada.Feeny et al. Population Health Metrics 2010, 8:8
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Three different methods were used to compare the
health of those residing in Canada and the US. First,
Table 4 shows unadjusted results and adjusted results
based on a linear regression model that included gender,
race, education, income, smoking status, and BMI. For
both unadjusted and adjusted results using established
standards for interpreting HUI3 scores [48,49], mild mor-
bidity burdens were observed for respondents 18 through
39 years regardless of country. For the 40+ group, Cana-
dians appear to experience higher levels of HRQL than
US residents. In the adjusted results, the differences in
mean HUI3 scores for the 40-64 age groups and 65+ age
groups are clearly quantitatively important (≥0.03), statis-
tically significant for the 40-64 age groups, and almost
statistically significant for the 65+ age groups. In the
unadjusted results, the differences are smaller; for the 40-
64 group, the difference of 0.01 is statistically significant
and sufficiently large in the context of population health
to be meaningful. Results of comparisons of health in the
white-only Canadian and US populations, both unad-
Table 1: Sociodemographic Characteristics of the Samples
Canada (%) United States (%)
Age, Years
18-24 13.2 11.6
25-29 8.3 8.3
30-34 9.0 10.8
35-39 10.6 10.2
40-44 11.2 11.4
45-49 10.6 9.8
50-54 8.6 9.3
55-59 8.1 7.3
60-64 4.8 5.2
65-69 4.9 4.8
70-74 4.0 4.4
75-79 3.2 3.7
80-85 3.5 3.2
Females 50.9 52.0
Education, Grade
<12 19.7 11.8
12+ 80.3 88.2
White
Household income quintiles
82.1 81.8
Lowest 17.0 15.3
Lower middle 17.5 16.4
Middle 16.1 14.5
Upper middle 17.6 15.2
Highest 16.0 14.8
Missing 15.9 23.9
Body Mass Index
Underweight 2.8 2.2
Normal Weight 47.8 43.2
Overweight 34.0 33.9
Obese 15.3 20.7
Current smoker 24.9 22.4
Note. Weighted percentages
Source: Sanmartin, Ng, Blackwell, Gentleman, Martinez & Simile [19]Feeny et al. Population Health Metrics 2010, 8:8
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justed and adjusted, are similar to the results for compar-
isons of the entire sample.
A comparison of the distribution of levels within each
of the eight HUI3 attributes between Canada and the US
(data not shown) reveals that the prevalence of moderate
and severe disability is systematically higher in the US
than in Canada.
Second, mortality rates are lower in Canada [4,50-54].
The effects of the differences in mortality rates between
the countries are reflected in the estimates of the addi-
tional life expectancy of 19-year-olds (Table 5). Life
expectancy at birth is also higher (and the infant mortal-
ity rate is lower) in Canada than in the US.
Third, HALE estimates reflect differences in both mor-
bidity and mortality (Table 5), with a difference of 2.7
more years of "perfect health" in Canada compared to the
US. The 95% confidence interval around the estimate of
HALE for Canada is 51.5 to 52.5 years; for the US, the
95% confidence interval is 48.9 to 49.7 years. The differ-
ence between the estimates of HALE for Canada and the
US is statistically significant with p < 0.0001. The 95%
confidence interval around the estimated difference of 2.7
years is 2.0 to 3.4.
Counterfactual #1 shows what the HALE in Canada
would have been if Canada had experienced US mortality
rates and Canadian morbidity; it differs from the actual
estimate by 1.8 years of perfect health. Counterfactual #2
Table 2: Comparison of JCUSH to 2003 US Behavioral Risk Factor Surveillance System Survey and 2003 Canadian 
Community Health Survey
US
JCUSH (18+)
US
BRFSS (18+)
Canada
JCUSH
(20+)
Canada CCCHS (20+)
% Male 48.0 48.5 48.9 49.0
% < High School 11.8 12.3 19.8 19.2
% Never Married 
(Single)
19.2 19.5 18.7 20.2
% Legally Married (and 
not separated)
63.7 61.2 67.5 66.6
% Separated, Divorced, 
or Widowed
17.1 19.3 13.9 13.3
% Age < 45 52.3 51.6 50.6 49.9
% Age 45-64 31.7 31.5 33.2 33.8
% Age 65+ 16.0 16.9 16.2 16.3
Sources: Centers for Disease Control, Behavior Fisk Factor Surveillance System Survey 2003 [44] and Statistics Canada, Canadian Community 
Health Survey 2003 [45].
Table 3: Comparison of Prevalence of Chronic Conditions, US and Canada, in % (18+)
Chronic Condition US, JCUSH Canada, JCUSH
Angina 2.9 3.7
Arthritis 18.7 16.8
Asthma 11.4 10.4
Depression 8.7 8.2
Diabetes 6.7 4.7
Emphysema or Chronic Obstructive 
Pulmonary Disease
3.6 2.2
Heart Attack, ever had 3.0 3.3
Heart Disease 6.0 5.1
Hypertension 22.7 18.3
Source: Sanmartin, Ng, Blackwell, Gentleman, Martinez & Simile [19].Feeny et al. Population Health Metrics 2010, 8:8
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shows what HALE in Canada would have been if Canada
had Canadian mortality rates but US morbidity. The dif-
ference between the actual and the counterfactual is 0.9
years of perfect health. Thus, differences both in mortal-
ity and in morbidity are important in accounting for the
higher HALE in Canada. The results also indicate that
mortality differences are quantitatively more important
than morbidity differences in accounting for the differ-
ence in HALE.
Given that differences in poverty and social and eco-
nomic inequality may be important in accounting for dif-
ferences in HALE in Canada and the US, Table 5 includes
data on poverty rates and income inequality based on
data from the Organisation for Economic Co-operation
and Development 2008 [55]. The poverty rate is defined
as the proportion of individuals with incomes below 50%
of the median. Income inequality is measured using the
Gini coefficient that reflects the difference between the
Table 4: Unadjusted and Adjusted Mean Health Utilities Index Mark 3 Scores by Age and Country
Mean Unadjusted Health Utilities Index Mark 3 Scores by Age and Country
Age Range Canada United States Canada-US p-value
18-39 0.91 0.91 0.00 0.59
40-64 0.88 0.86 0.02 <0.001
65+ 0.79 0.78 0.01 0.37
Note: P-value is for test that the mean HUI3 scores in Canada and the US differ.
Mean Unadjusted Health Utilities Index Mark 3 Scores by Age and Country, White-Only
Age Range Canada United States Canada-US p-value
18-39 0.91 0.92 -0.01 0.42
40-64 0.88 0.87 0.01 0.06
65+ 0.80 0.80 0.00 0.95
Note: P-value is for test that the mean HUI3 scores in Canada and the US differ.
Mean Adjusted Health Utilities Index Mark 3 Scores by Age and Country
Age Range Canada United States Canada-US p-value
18-39 0.91 0.91 0.00 0.66
40-64 0.89 0.86 0.03 <0.001
65+ 0.82 0.79 0.03 0.06
Note. Overall HUI3 scores are adjusted for gender, race, education, income, smoking status, and BMI. P-value is for test that the mean HUI3 
scores in Canada and the US differ.
Mean Adjusted Health Utilities Index Mark 3 Scores by Age and Country, White-Only
Age Range Canada United States Canada-US p-value
18-39 0.92 0.92 0.00 0.92
40-64 0.91 0.87 0.04 <0.001
65+ 0.83 0.80 0.02 0.20
Note. Overall HUI3 scores are adjusted for gender, race, education, income, smoking status, and BMI. P-value is for test that the mean HUI3 
scores in Canada and the US differ.Feeny et al. Population Health Metrics 2010, 8:8
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actual distribution of household income and an ideal dis-
tribution of complete equality. Gini coefficients range
from 0.00 (complete inequality) to 1.00 (complete equal-
ity). Clearly, poverty is more prevalent in the US than in
Canada, especially among the elderly. Further, income
inequality is substantially higher in the US than in Can-
ada.
Discussion
Why are HRQL, life expectancy, and HALE apparently
higher in Canada? The JCUSH is a cross-sectional survey,
so caution must be exercised in interpreting the Canada-
US comparisons. There are two, not mutually exclusive,
categories of potential explanations for the differences
observed: differences in access to health care and differ-
ences in poverty and inequality.
Access to Health care
It is notable that differences in health between the US and
Canada are evident for the 40+ group. Variability in
health insurance coverage across the life cycle in the US
as compared to the universal "prenatal-to-grave" coverage
in Canada is one potential explanation for the difference
i n  H R Q L .  M o j t a b u u i  a n d  O l f s o n  [ 5 6 ]  n o t e  t h a t  f o r
depression, the severity of symptoms is more closely
related to treatment-seeking in Canada than in the US,
providing indirect evidence of the effects of universal
access. For the period 1997-98 through 2002-03, Nolte
and McKee [53] note that deaths for conditions regarded
as amenable to treatment declined much more rapidly in
18 other industrialized countries, including Canada, than
in the US, evidence consistent with the importance of
universal access. Similarly, James et al. [57] examine
avoidable mortality in Canada during the 25-year period
after the introduction of universal health insurance and
note a steady decline in disparities in mortality among
socioeconomic groups over that time period.
A number of studies in the US have examined the
effects of the lack of health insurance on health. Clearly,
there are major methodological challenges in controlling
for the fact that not having insurance is not a random
event. Using data from the 1971-1975 and the 1987 fol-
low-up National Health and Nutrition Examination Sur-
veys, Franks et al. [58] estimate that, controlling for a
wide variety of determinants of health, the hazard rate for
lacking insurance is 1.25 (95% confidence interval 1.00 to
1.55). Using an instrumental variables approach and data
from the Health and Retirement Survey for subjects 55-
61 years old in 1991, Hadley and Waidman [59] found
Table 5: Comparisons of Health, Poverty, and Income Inequality in Canada and the United States
Canada United States Canada - US
Life Expectancy at Birth in 
yearsa
79.7 77.2 2.5
Infant Mortality Rate, deaths 
per 1,000 live birthsa
5.4 7 -1.6
Life Expectancy at Age 19 in 
years
60.6b 58.3b 2.3
Poverty ratec in % 12 17 -5
Poverty ratec among the 
elderly in %
62 3 - 1 7
Gini coefficiente 0.32 0.38 -0.06
Health-adjusted Life 
Expectancy (HALE)in yearsf
52.0 49.3 2.7
Counterfactual #1, HALE in 
Canada with Canadian 
morbidity and US mortality
49.9 HALE Canada actual - #1 = 1.8
Counterfactual #2, HALE in 
Canada with US morbidity and 
Canadian mortality
50.8 HALE Canada actual - #2 = 0.9
aEstimates for 2002 [2]
bBased on 2003 Life Tables for Canada [40,41] and 2003 Life Tables for the US [83].
cBased on Organization for Economic Co-Operation and Development estimates 2008; [55]; OECD average 11%.
dBased on Organization for Economic Co-Operation and Development estimates 2008; [55].
eOrganization for Economic Co-Operation and Development estimates 2008; [55]; OECD average 0.31.
fBased on mean HUI3 score by age category observed in JCUSH and life tables for 2002-2003 for Canada and the United States. The difference 
between the US and Canadian estimates of HALE is significant at p < 0.0001.Feeny et al. Population Health Metrics 2010, 8:8
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that those with continuous insurance coverage were less
likely to die and more likely to be healthy, controlling for
a wide variety of determinants of health. Wilper et al. [60]
also found that, controlling for a wide variety of determi-
nants of health, being uninsured increased the risk of
mortality; see also [61]. Further, Levy and Meltzer [62]
note that there is strong evidence that health insurance
improves health status in vulnerable populations.
Poverty and Inequality
Data in Table 5 indicate that rates of poverty, especially
among the elderly who are, in general, at an elevated risk
for both mortality and morbidity, are lower in Canada
than in the US. Further, income inequality is substantially
higher in the US than in Canada. Several investigators,
including Smith 1999 [63], have provided evidence that
the relationship between health and income (or wealth) is
concave, with the effects strongest at low incomes and
weakest at high incomes [64]. Thus, lower rates of pov-
erty in Canada could account for at least some of the gap
in HALE.
Controlling for the level of income and the determi-
nants of health, mixed results have been reported in
investigations of the associations between income
inequality and mortality [64-70]. In international com-
parisons, there is, in general, little evidence of an effect of
inequality on mortality. However, the US experience rep-
resents an important exception. Several studies found a
relationship between income inequality and working-age
mortality for US metropolitan areas but not for Canadian
metropolitan areas [4,71]. Ross et al [4] also found a rela-
tionship between increased income segregation and
increased mortality in US metropolitan areas, but again
not in Canadian metropolitan areas. Further, in a number
of US studies when the proportion of the population that
is African American is included in the analysis, the effects
of inequality often becomes statistically insignificant
[65,70]. When morbidity, disability, or overall HRQL are
used as the measure of health instead of mortality, there
is evidence of a relationship between inequality and
health [67-69].
The result that the proportion of a state's population
that is African American is important in explaining state-
level variations in mortality [16,17,65,70] suggests that
the legacies of slavery and racial discrimination may be
important in accounting for the HALE gap. Yet compari-
sons of overall HRQL between the white-only Canadian
and US populations (Table 4) suggest that race does not
come close to accounting fully for the gap. (See also [72].)
Torrey and Haub [50] compare mortality rates for the
Canadian and US populations. The results that they
report suggest that Canadians, white-only and overall,
experience lower mortality risks than in the US, espe-
cially for those under 65 years of age.
Access, Poverty, and Inequality
The health disparity apparent between the US and Can-
ada for the mid-life and older groups could be associated
with the delayed effects of childhood health on adult
health (latency model) and/or the cumulative effects (life-
course or pathways model) of more restricted access to
h e a l t h  c a r e  a n d  h i g h e r  l e v e l s  o f  s o c i a l  a n d  e c o n o m i c
inequality in US relative to Canada [1,3,4,46,47,50-
52,70,73-82]. The latency model postulates that discrete
events early in life (e.g., birthweight) substantially affect
lifetime health [74,75,79]. The life-course model suggests
that health trajectories result from the cumulative effects
of risk and protective factors [74,75,79]. Both models
imply that by middle age, the effects of access to health
care and social and economic inequality over the life
course become manifest with the onset of chronic condi-
tions and health impairments. In Canada, relatively gen-
erous redistributive tax policies (transfers from upper- to
lower-income groups) and greater public-sector invest-
ments in education, community recreation, and public
transit (transfers in kind), have ameliorated some of the
consequences of social hierarchy. While there is a socio-
economic gradient in health status in Canada, it is less
dramatic than in the US [46,47,72].
In 2002, life expectancy at birth in Canada exceeded
that in the US by 2.5 years. In the US, life expectancy at
birth in 1979-81, 1989-91, and 2003 was 73.9, 75.4, and
77.5 years respectively [83]. Thus, the difference between
US and Canadian life expectancy at birth in 2002
exceeded the gain in US life expectancy at birth experi-
enced over the 1989-91 to 2002 period. Similarly, the US
life expectancy for a 20-year-old in 1979-81, 1989-91, and
2003, was 55.5, 56.6, and 58.4 years, respectively [83].
Again, the difference between the US and Canada in
additional life expectancy at age 19 (or 20) in 2002
exceeds the gain for US 20 year-olds over the previous
decade. The differences in life expectancy observed
between the US and Canada are quantitatively important.
This conclusion is reinforced by comparing HALE in
Canada and the US. A 19-year-old Canadian can expect
to experience 2.7 more years of perfect health than her/
his US counterpart over their lifetimes. In 2001 in Can-
ada, the difference in HALE at birth for males and
females in the top one-third of the income distribution as
compared to the bottom one-third was 4.7 and 3.2 years,
respectively [84]. The difference in HALE between the
U S  a n d  C a n a d a  o f  2 . 7  i s  m o r e  t h a n  h a l f  o f  t h e  g a p
between the HALE for highest- and lowest-income
groups observed in Canada. Recently published estimates
of HALE by income decile for Canada provide additional
insights [38]. The difference in HALE for males between
the lowest quintile and the second (next lowest) quintile
is 4.35 years; the difference between the second and third
quintiles is 2.30 years. For females, the correspondingFeeny et al. Population Health Metrics 2010, 8:8
http://www.pophealthmetrics.com/content/8/1/8
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results are 3.55 and 1.75 years. The Canada-US difference
in HALE is quantitatively important.
Our HALE estimate of 49.3 for a 19-year-old person in
the US is very similar to the one reported by Muennig et
al. [6] of 51.1 for persons 18 years of age in the US. Muen-
nig et al. [6] used EQ-5D [85] scores from the 2000 Medi-
cal Expenditure Panel Survey to estimate HALE. The
difference between our and their estimate is likely due to
the fact that EQ-5D may underestimate the burden asso-
ciated with mild disability and that their estimate is for
persons age 18 while our estimate is for persons age 19.
Similarly, using measures of healthy days lost from the
Behavioral Risk Factor Surveillance System Survey and
EQ-5D, Jia and Lubetkin [9] provide an estimate of qual-
ity-adjusted life expectancy for an 18-year-old in the US
as 52.0 years.
A limitation of the JCUSH is the low response rates and
that the US response rate was lower than the Canadian. It
is unclear how the differential response rate might affect
comparisons of health in Canada and the US. If nonre-
sponse is more likely among those with lower health sta-
tus, it is possible that results based on the JCUSH
understate the difference between Canada and the US.
For both Canada and the US, married subjects are slightly
over-represented and those with less than a high school
education are slightly under-represented in the JCUSH,
implying that population health in both countries among
the non-institutionalized population may be over-esti-
mated. It is possible that the Canada-US gap is under-
stated.
Even assuming that age-specific mortality rates are esti-
mated without error, there is some imprecision in our
estimates of HALE for each country. McIntosh et al. [38]
report confidence intervals on estimates of remaining
HALE in Canada at age 25 based on HUI3 scores from
the 2000-2001 Canadian Community Health Survey. The
estimate of HALE for males was 47.3 years, with a 95%
confidence interval of 46.9 to 47.8; for females, the results
were 53.2, with a 95% confidence interval of 52.9 to 53.5
(personal communication from Phillippe Fines, Novem-
ber 23, 2009). The confidence intervals for our estimates
of HALE are not as narrow as those reported by McIn-
tosh et al. Nonetheless, the limited sample size in the
JCUSH is sufficient to provide reasonable precision. Fur-
ther, it is unlikely that HALE in Canada and the US over-
lap.
Another potential limitation of the analyses reported
here is the use of a multi-attribute utility function esti-
mated using preference scores obtained from a random
sample of residents of Canada to value health states
observed in the US. It is possible that the preferences for
health states differ between Canada and the US. We are
unaware of any direct evidence on this issue. Nonethe-
less, it is important to note that the parameter values of
HUI3 scoring functions estimated in other countries,
including France [86], Spain [87], and the Netherlands
[88], are very similar to the parameter values for the
Canadian HUI3 scoring function [21].
The results reported in this paper have implications for
future research. The Joint Survey is valuable in that it
provides a comprehensive and direct comparison of the
health in the US and Canada. Yet distinguishing among
the potential explanations for the differences in health
between the two countries would require longitudinal
data. Perhaps it is time for Canada and the US to contem-
plate a joint longitudinal survey.
Conclusions
In conclusion, population health, HRQL, life expectancy,
and HALE in Canada compare favorably to the United
States. The difference in health between the two coun-
tries seems to be associated with substantial differences
in access to care as well as substantial differences in social
and economic inequality. The results of the Canada-US
comparisons have implications for health care and social
policy in the United States [78].
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